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BCCCOXKIIUA lfaVMHO-HCCiejlOB8TC.1bCKI(fi IfMCTttTVT 

no KpeiLieHHio CKBaacim h OypoBUM pacuiopaM 



(54) yCTPOnCTBf) RJW yCTAHOBKH PACUtHPflEMOI'O 
XBOCTOBMKA B CKBA/KHHK 



H3o6pemme othochtcr k KpeaieMHio cKBa* 
jkhh h npejHajHaveHo k Hcnait»3ona»Hio up* 

H30.1RUHH npOHMUaeMUX IU1&CTOB B IIC06CO' 
MWHbiX CKBB/KMHBX M pCHOHTC 0<3cajlHWX KO- 
•10KM. 

H38ecTKo ycrpoftCTBO a-ia ycranoBKM pac» 

tUHpflttlOrO XBOCTOBWKa 8 CKBQ/KHH6, BK.lJOVaiO^ 

uiee 3aKpen^eHHVK> eepxHcA narrwo Ha i-py- 
6ax a.ib cn\CKa ycTpoficraa b cicaaMHHy no- 
.ivk> ujTdMry c nopumtM a jmKHeft nacTM h 
oxBaTbiaaJouiHA nopuieHb uhjhhap c pacimiptf- 
t&abm. ycraHOBJieHHbiA Ha unratire c fto3»to*t- 
Mocrb» nepeweuieHHw 

B 9tom ycrpoAcrBe xboctobhk pasxetuex 
Haa UH^HHjpoM c paciiikpHTcicx, hto b aBa- 

pKHKHX CHTyaUHflX MO*CT OCJIOttHHTb AHKBH- 

jummo aaapuft H3-33 octob^cmh* b ckbbwhhc 
MaccMBHoro tiKJiHiupa. 

HaB&uee &ih3khx k nptuaraeMOMy no 

TBXHHHeCKOA CVWHOCTH M ROCXHtHtHOUy pe- 

3y^bT3Ty RuiRercR ycrpoficrao aah ycraHOBKH 
. pacuinpMMoro xboctobhjcb b cxaa>KMHe. bjc:k>* 
sax>uiee npMcoeaHHeHHwft k KoaoKHe rpy6 uh- 
a 'Hap k pa3Mcm«KHwfi a C ro ikuoctm nopuieHb 

CO OJTOXOM 8 BepXHOH W3CTH H pBCUJHpHTeMM 
CO WTdHroA — B HffftHeA qaCTH [2J . 
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HenocTaTKOM M?accrHoro ycrpoActBA rb- 

vIRCTCH C.lOttMOCTb TtX HOlIOTH H ^3KpeaiCHHfl 

xBocroBHKa. mto cbjubho c Heo6xoaiiMOcn>K> 

cosAaHMH o tpyflax H36WTOHHOrO AaBJieHHH 
(120—130 Krc/c«*) j.1 r paciiiHpeHHR xbocto- 
bmkb, «ito noByaiatT onacMocTb pa6oT h xpc- 
6yer HcnaitooBauHt Ha3eMHoro mctohhmkb aaB' 

JICHHH (UOMCHTHpOBOHHOrO BrperdTB MJ)H 6ypO- 

aoro ttacoca). 

Ucib H3o6peTCHMR — ynpomeHMC TexHaio- 

THH 33Kpcn,1eHMfl XBOCT0BHK3. 

3ra uejib aocmraercn t«m, mto uh^ihhap 
BbmcwiHeH c KaHa»iaMM coo6meHHR no*- 
nopuiH^BoA rojiocth c 33Tpy6HtiM npocrpaif- 
ctbom. a nopuieHb cHad^ccH * m cxa hhsmom jw« 
4>RKcauHH ero a utf.iHHjipe. ounaiKeHHOM a bm- 
Jie noAnpy^MHeHHoro b oceaoM NanpaB^eHHM 
mTOKa c paaua-ibHo noABM^iibiMif uapaMM. 
pajMetueHHbiMH a KoribueBux npoTOMKax nopui- 

HR H UHJlMHipa. • 

Ha icpTeace H3o6pa^eM o6mn« bhu ycrpoA- 
CTBa a pa3pe3c nepeji iia«a.ioM aaKprfLneHKii 

XBOCTOBHKa. r 

yCtpoACTBO BK.ltOMatT UH^MMjp I C K3 Ha* 

ih 2 h 3 h nopuieHb 4 c nwnpy^HHeHHHM 

O, (JITOHrOH 6 



ft 

o 

5 



jibmh 
UIT0K0M 



nwnpy^HHeHHHM 
m paciirnpHTCicM 7. 
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f.^UfrUHtUp 1 B mt/KHCft KilCTII BhtrlO.IHCH C KClb- 
WOA npOTCWKOM 8 Ha BHVTpCMHCfi ItOBCpXKOC- 

rrppfiJCHb 4 M.MerT paAmnbHo nojBn*Htie 
^m^lij^Mp uapu 9. tuaHMQAeftcr- 
' ^ 4ae g3Jbjgw£wbft npoTOMKoft d iih*imha|>*,i 
u%UriaiHeHMhi\< c KaibutBoftKa- 
JuKO^ lO M BwerynoM II. Kbmb.1 3 BuinaineH 
&iiacVccila I2, a pacimtpiiTC.ib 7 CHa<J**H 

>^^U^uiUHtupoM I N pacuiMpHrcwicM 7 

JM^jto^H r XBOCTOBH K 14. HoJHUHH 15 06O3Ha- 

.rr (^pacuMeMWft b ypy6w rpy3 oin p«c<}>hk- 
cauHH ropwHfl 4 co unanrofi tt m pacuiHpMTe- 
.fifcai' 7.'5ZLui o6.ierqeHMH jbh/kchhr b nopuiHe 
^Iiitok 5 BunaiueH c KatiajaMii 16. 

r*p«^TH3aiiHM uitok* 5 m uopuiHfl 4 

^WfciyCMOTpCMhl yKLlOTHHTC.IbHbiO 3.ieaenTw 17. 

^^wanopiiiHeBaji naiocTb I A uii.iiuupa I co- 
'i'v^WSieiia c fpy6MUM. a nojnopumeao* na*ocrb 
T;J9'.«iepea Kana.iu 3 h 2 - c jaipydHWH npo- 
apancTBOM. 

'.fC^ycrpoAeiBo paooraeT cieayiouiHu oGpa- 

£. ! ;;«'B nopujeHb 4 »iaa.iHBaior ujtok S h $hk- 
: CMpy»oT ero jjapaMH 9 b HHMHtM no.iotfteRHH. 

- 'fijIO COBM^aeHHH ttJBpOB 9 C KCUbfteBOt KMBft-. 

^i^v8/^ fKUftpy*cm*BMMft 

^UITOK SCBOMM BWCTVflOM It BUjaB.iMBaer uia- 
pii 9 b K<xibUCB>K> »atij»K\ 8 h tch CBHMM 

tlOpM^Hh 4 ^HKOtipVCrCH OTMCKMWbHO UW-1MHA- 

. pa 1 ripn .r.jtke ycTfwniCTBa a cKaaaoiity Tpy- 
Hfljo; MavTKWK«i. B.pcn.ihTaTt* vroro ja&ieffHC 

B nOAncp^M«BO& 1IQ.10CTH 19 pjCTYT H pBBKO 
; nUJK#CTdTMtieCKOWy J.U<UeKHK> 3aTpv6KOfO 

cmi4* ^kjkocth. Upu aoctm»<mikh riyflwHy 

. VCTSKOBKH VfcOvTOHMKJ B Tp)6tl C^paCWMlOT 

rpy3 15, kot'*p«ih 9.ia».!;!H;ii'T iutok 5 b nop* 
useHt. 4 llp« >tom K<>.it»uf«aM KaHBBKa IG 

lUTOKa v</flMv: : .3c7CM V <|>H KCdTOpdM Jl 9. ata** 

KUB^evwvK uif.iHM::"^ 1 a nopiucn* 4. node 
Hero nopiueHb 4 .irncrBMeM pastfocTM aaa- 
j*mmh b Rfan'ipi:if*aijA 19 M Hajnopiimeaoft 18 
nann-rux iiH.iHHjpii I .iBMi«m'» BBcpx c npo- 

T*rHfl*HMe* p<K:i))<?KT«OH 7 4epC3 XROCTOBMK 
14- llopiiKHL 4 I'jTftliroft *> M p&C<!JHpH?l» 
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IB 



" w 7 ABti>KVTcn ao tcx nop. noKa Kn*nan 13 
i«e cweT d ce;wo 12 Kanaka 3. 3thm aocTHra-* 
ctch HaAC3Choe s pa3o<JuieHMe Tpy6Horo $ *a- '•■ 
rpyfiiioro npocrpaucTBa jib CAyviAAnoap^iglfV.. 

HHH y tUTOTHHT&l^lix BJltWeHTOP ? 1 7^^5lSji^^H^ 

jHHapow I k nd|)iuiicM f'f w MC^y^bjiuiHei^^^ 
ii 1UTOKO.M 5. Ha yrok 3aKaNWHaaefcii 'pacii^i> 
pernio xboctobhkb 14 c ynopoM cro ]B bwMB4p 
I h ycrpoflcTBoTnojiNHifaoT »3 cHBa^kiftc :( 
npOTRrtiaaKHCM pacuiHpHTeAg 7 ^p^'octWb- •: 

'UIVIOCSI MBCTb X8OCT0BH Kd l.4.V.%4^.^^^ 

npexKj*«MHoe ycrpoftcTBo itfin y^aHowdH 

paCtUMpJICMklX XBOCTOBHXOB B CKBB)KHKaX no> 

boiht *a ever ynpotueHHH Tex Honor hh nyreM 

MCK.1KWCHMH HCnO/Ib30BaHHR Ha^MKUX HCTOH- ; 

HHK08 aaweHMji. HanpHwep ueMeirrRpoaoqHux v 
arperarua, h noBUUieNHR ypoBHn t^xhhkm 6>- 
30ftacHocTM paoor Ha ycrbe noaucHTb 3<M»ex- 

THBHOCTb H30JI5HIHH CKBd^KHH. 



1. ycrpoftcTBo Ann yrraHOBKM pacuiHpneMO- 
ro xboctobhkb a cKB4*Hfie. BK^osaioiuee npH' 
ooemHcHRua k Koaoflsfe Tpyfi mumiap u pa> 
MtmeHNuti a cro aouiocrM nopajetfb co ujtqkom 
b aepxHcfi Macro u pacmKpirreieM ,sco prraH^' 

TO* — 8 HNMCHeil «iaCTM f OTAUHOfOU^eCll Jtk. 

hto. c ue^wo ynpomeHNH icxhoaochh 3aicpen- 

.ICM H II XBOCTOBH KB. UH.1HH.lp BWnO.lHCM C KB* 
HB.iaMII XI* coo6uieHMH iK>.tliopuiHC»B»a I10.10C- 
th c J3TP>6kum npocrpaixTBov. a ttfipmeHb 
CHaftaccti vetjHH3vox xi« 4»ftKcauHM eto a hh- 
^Htupe. 

2. ycTpoftcTBo no n 1. ufAututomeecx Ten. 
mto uexaHm* ^MKcaiti*** nopusMii BunaiHeH a 
BMje nojiipy^KKCMKorf/ h oceaoH HanpaaneHHH 
uiTOKa c p^MBJibiio ikubm^huhh uiapaiiN. 
fmMCtuitfiujtw b Ku.ibueayj( nporosKax noptu- 

UN H HM.II<*Upa. 

rklOHHMXM MH^pMBUHH. 

upnmiut bo BHNMBHMe npH. >KcnepTN3e 
llareMT CUIA M 3179168. ici. 166^14. 
ofiy6.mx. 1965. 

2, «CNI W«k*. t 17. .NV II. c 23-32 

(npOTOTHIIff . 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 1 7 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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